Introduction
There are only a few reports of male occult breast cancer (MOBC) [1] [2] [3] [4] [5] [6] , and only two cases were positive for HER2 [2, 6] . One patient received trastuzumab-containing chemotherapy in the neoadjuvant setting [6] , although this did not provide a favorable outcome. Nevertheless, some reports have described the successful use of trastuzumab-containing chemotherapy for advanced male breast cancer [7] [8] [9] , and this treatment is an established and required therapy for advanced or recurrent female breast cancer [10] . Therefore, we present an extremely rare case of advanced HER2-positive MOBC that exhibited complete response to trastuzumab monotherapy.
Case Report
A 67-year-old man was initially diagnosed with occult lung cancer with skin and lymph node metastases. He had been treated with four cycles of carboplatin-paclitaxel regimen and fourteen cycles of tri-weekly docetaxel regimen which both failed to control the patient's disease. In March 2013, he was referred to our division based on computed tomography (CT) findings that elicited a suspicion of male breast cancer. Our physical examination revealed an eczema-like reddish lesion and subcutaneous tumor (approximately 3 cm in diameter) over the left anterior chest wall (Fig. 1A) . In addition, CT revealed multiple subcutaneous nodules in the left chest and multiple swollen lymph nodes in the right axilla and neck. Incisional skin biopsy was performed for the chest lesion, and the pathological findings revealed metastatic adenocarcinoma. Immunohistochemistry revealed that the cancer had a HER2 score of 3+ and was estrogen receptor (ER)-positive, partially positive (<1%) for progesterone receptor (PR), cytokeratin 7-positive, cytokeratin 20-negative, and gross cystic disease fluid protein (GCDFP)15-positive. Therefore, we diagnosed the patient with occult breast carcinoma, based on the National Comprehensive Cancer Network (NCCN) guidelines [11] .
As there were no life-threatening lesions, and the patient wanted to avoid the side effects of chemotherapy, we chose to treat him using weekly trastuzumab monotherapy (4 mg/kg for the first week and 2 mg/kg thereafter). After 5 months, the anterior chest skin lesion had completely vanished (Fig. 1B) , and follow-up CT revealed that the subcutaneous chest lesion and swollen lymph nodes had also disappeared (Fig. 2B) . Therefore, we continued trastuzumab monotherapy at 6 mg/kg every 3 weeks. At 18 months after starting the trastuzumab monotherapy, follow-up CT and positron emission tomography revealed no evidence of recurrence, and the patient elected to cease treatment. We have carefully observed the patient since that time, and CT at 15 months after cessation revealed no signs of recurrence. No obvious side effects were noted during or after the trastuzumab monotherapy, the patient reported a good quality of life during the therapy, and is now enjoying his life free from disease.
Discussion
Male occult breast cancer is extremely rare, and only a few reports are available [1] [2] [3] [4] [5] [6] . Based on the initial diagnosis of occult lung cancer, and the National Comprehensive Cancer Network guidelines for occult primary carcinoma [11] , we evaluated the present patient using a skin biopsy and immunohistochemical testing for cytokeratin 7, cytokeratin 20, GCDFP, ER, PR, and HER2. The result revealed a high probability of occult breast carcinoma, and the efficacy of the trastuzumab monotherapy supports the accuracy of this diagnosis. Interestingly, none of the previous reports described testing for cytokeratin 7, cytokeratin 20, and GCDFP. Therefore, given the importance of an accurate diagnosis for guiding treatment, the present case highlights the importance of carefully complying with the relevant diagnostic guidelines.
There are two reported cases of HER2-positive MOBC [2, 6] , and one of those patients did not respond favorably to trastuzumab-containing chemotherapy in the neoadjuvant setting [6] . Nevertheless, several reports have described the successful use of trastuzumab-containing chemotherapy for advanced male breast cancer [7] [8] [9] , and one report described using trastuzumab monotherapy for maintenance after trastuzumab plus paclitaxel. In the present case, we suggested and selected trastuzumab monotherapy based on the patient's preference to avoid the side effects of chemotherapy and the tumor's clinically indolent status. We speculate that this treatment was effective because the patient's malignant lesions consisted of relatively monoclonal cancer cells that strongly expressed the HER2 protein. Furthermore, the response may be related to the sequence of treatment (i.e., chemotherapy followed by targeted therapy).
In conclusion, our findings indicate that trastuzumab may play an important role in treating cases of HER2-positive MOBC and that trastuzumab monotherapy is a reasonable treatment option in non-life-threatening cases.
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